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(57)Abstract: 

PROBLEM TO BE SOLVED: To develop an optical 
retardation plate capable of forming a liquid crystal 
display device excellent in a viewing angle with nice 
visibility by highly compensating optical retardation due 
to birefringence of a TN(twisted nematic) liquid crystal 
even when a large sized screen is used. 
SOLUTION: The composite optical retardation plate (1) 
consists of a laminated body having one layer or two or 
more layers of respective optical retardation layers (A) 
comprising birefringent films (11,16) composed of an 
oriented polymer exhibiting positive intrinsic 
birefringence and satisfying optical retardation 
characteristics of Anxy.d<100 nm, Anxz.d<100 nm and 
Anyz.d<100 nm where refractive indexes in plane, 
refractive index in thickness direction and layer 
thickness are expressed as nx, ny, nz and d respectively 
and equations &verbar;nx-ny&verbar;= Anxy, &verbar;nx- 
nz&verbar;= Anxz and &verbar;ny-nz&verbar;= Anyz hold, 

optical retardation layers (B) comprising birefringent films (13, 14) composed of an oriented 
polymer exhibiting negative intrinsic birefringence and satisfying the optical retardation 
characteristics and optical retardation layers (C: 12, 15) comprising a liquid crystal compound 
exhibiting positive or negative intrinsic birefringence with an obliquely oriented optic axis. 
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* NOTICES * 

: • j|jp0- and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]When a refractive index of nx, ny, and a thickness direction is set to nz and thickness is 
set to d, |nx-ny|=**nxy, |nx-nz|=**nxz, and |ny-nz|=**nyz for a refractive index within a field, . 
Satisfy the phase contrast characteristic (**nxy-d<=100nm, **nxz-d<=100nm, and **nyz- 
d<=100nm). A phase difference layer (A) which consists of a refractiveHndex-anisotropy film in 
which Polymer Division in which positive peculiar birefringence is shown carries out orientation, A 
phase difference layer (B) which consists of a refrac ti ve-i n d ex-an i s otropy film in which Polymer 
Division in which negative peculiar birefringence is shown carries out orientation, and satisfies 
the aforementioned phase contrast characteristic, And a compound presentation phase reference 
board consisting of a layered product which has a phase difference layer (C) in which an optic 
axis of a liquid crystal compound in which positive or negative peculiar birefringence is shown 
carries out inclined orientation one layer or more than two-layer, respectively. 
[Claim 2]An optical compensation polarizing plate consisting of a layered product of a compound 
presentation phase reference board according to claim 1 and a polarizing plate. 
[Claim 3]A liquid crystal display having the compound presentation phase reference board 
according to claim 1 between a polarizing plate and a liquid crystal cell. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the compound presentation phase reference 
board and optical compensation polarizing plate which can form the liquid crystal display which 
compensates the double reflex by a TN liquid crystal highly, and is excellent in the angle of 
visibility of high contrast. 
[0002] 

[Description of the Prior ArtjThe inside where its attention is paid by high speed response nature 
and the high contrast nature in a front direction, and TFT-LCD (liquid crystal display) using a TN 
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liquid crystal spreads through various displays, such as television and a personal computer 
monitor, widely, The improvement of the straitness of the right visual recognition angle of 
Visibility by the remarkable fall of the contrast in the direction of strabism, reversal (tone reversal) 
of a gradation display, etc. is called for, and control of high-contrast-izing, or wide-field-of-view 
cornification and the foreground-color change by an angle of visibility and equalization of a 
screen display have been important SUBJECT especially with enlargement of a screen. 
[0003]The proposal which is compensated with a phase difference plate for the phase contrast 
by the double reflex of a TN liquid crystal as the aforementioned remedy and to which the angle 
of visibility of right visual recognition is expanded conventionally is made, the wide view film (a 
trade name.) in which the optic axis of the nematic liquid crystal in which the discotheque liquid 
crystal or the positive peculiar birefringence which shows negative peculiar birefringence as a 
compensating plate for the angle-of-visibility expansion is shown carries out inclined orientation 
The Fuji Photo Film Co., Ltd. make and NH film (a trade name, the Nippon Oil chemicals company 
make), the superimposed type compensating plate (JP,H7-35924,A.) which laminated the phase 
difference plate which consists of an uniaxial stretched film by Polymer Division in which positive 
peculiar birefringence is shown so that those directions of the principal indices of refraction 
might intersect perpendicularly in the combination of what has the optical axis in a field, and the 
thing inclined to the field JP,H7-306406,A and JP,H10-123506,A were known. 
[0004] However, with the aforementioned wide view film, contrast fell remarkably with the angle of 
visibility inclined 60 degrees or more from the front direction, and there was a problem which a 
coloring phenomenon generates in the white displaying condition which does not impress voltage. 
With NH film, when the angle of visibility was changed by the black display state which impressed 
voltage, it discolored and there was a problem which becomes less black. In the further 
aforementioned superimposed type compensating plate, there was a problem which a remarkable 
coloring phenomenon generates in change of an angle of visibility. Therefore, in the conventional 
compensating plate, the phase contrast characteristic of the TN liquid crystal could not fully be 
coped with, but there was a problem cannot be satisfied with an improvement of the visual 
recognition characteristic of a problem. 
[0005] 

[Technical problem of an invention] This invention aims at development of the phase difference 
plate which can form the liquid crystal display which is excellent in the angle of visibility and 
contrast which can compensate highly the phase contrast also by the double reflex of a TN liquid 
crystal or case of a large-sized screen, and do not carry out tone reversal, and is excellent in the 
control of foreground-color change and the homogeneity of a screen display by an angle of 
visibility. 
[0006] 

[Means for Solving the Problem]When this invention sets a refractive index of nx, ny, and a 
thickness direction to nz and sets thickness to d, |nx-ny|=**nxy, |nx-nz|=**nxz, and 
|ny-nz|=**nyz for a refractive index within a field, . Satisfy the phase contrast characteristic 
(**nxy-d<=100nm, **nxz-d<=100nm, and **nyz-d<=100nm). A phase difference layer (A) which 
consists of a ref racti ve- i n d ex-an i s otropy film in which Polymer Division in which positive peculiar 
birefringence is shown carries out orientation, A phase difference layer (B) which consists of a 
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refractive-index-anisotropy film in which Polymer Division in which negative peculiar 
birefringence is shown carries out orientation, and satisfies the aforementioned phase contrast 
characteristic, And a compound presentation phase reference board consisting of a layered 
product which has a phase difference layer (C) in which an optic axis of a liquid crystal compound 
in which positive or negative peculiar birefringence is shown carries out inclined orientation one 
layer or more than two-layer, respectively is provided. 

[0007]A liquid crystal display having an optical compensation polarizing plate, wherein this 
invention consists of a layered product of the aforementioned compound presentation phase 
reference board and a polarizing plate, and the aforementioned compound presentation phase 
reference board between a polarizing plate and a liquid crystal cell is provided. 
[0008] 

[Effect of the Invention]According to this invention, by composite-ization of the phase contrast 
which combined (A) of the above-mentioned phase difference layer, (B), and (C). The phase 
difference plate with which the phase contrast by the double reflex of a TN liquid crystal can be 
highly compensated in an omnidirection angle can be obtained, also when it is a large-sized 
screen, the angle of visibility which does not carry out tone reversal is large, a foreground color 
cannot change easily due to an angle of visibility, and the liquid crystal display which is excellent 
in the homogeneity of contrast or a screen display can be formed. 
[0009] 

[Embodiment of the Invention]When the compound presentation phase reference board by this 
invention sets the refractive index of nx, ny, and a thickness direction to nz and sets thickness to 
d, |nx-ny|=**nxy, |nx-nz|=**nxz, and |ny-nz|=**nyz for the refractive index within a field, . 
Satisfy the phase contrast characteristic (**nxy-d<=1 OOnm, **nxz-d<=100nm, and **nyz- 
d<=1 OOnm). The phase difference layer (A) which consists of a refractive-index-anisotropy film in 
which Polymer Division in which positive peculiar birefringence is shown carries out orientation, It 
consists of a layered product which has a phase difference layer (B) which consists of a 
refractive-index-anisotropy film in which Polymer Division in which negative peculiar 
birefringence is shown carries out orientation, and satisfies the aforementioned phase contrast 
characteristic, and a phase difference layer (C) in which the optic axis of the liquid crystal 
compound in which positive or negative peculiar birefringence is shown carries out inclined 
orientation one layer or more than two-layer, respectively. 

[0010]The example of said compound presentation phase reference board was shown in drawing 
1. 1 is a compound presentation phase reference board which consists of a layered product of a 
phase difference layer (A), (B), and (C), and, in 1 1 and 16, a phase difference layer (B), and 12 and 
15 are [ a phase difference layer (A), and 13 and 14 ] phase difference layers (C). The figure 
shows what was used as the liquid crystal display. 
2 is a polarizing plate and 3 is a liquid crystal cell. 

in addition — in the above — the positive/negative of peculiar birefringence — polarization of 
Polymer Division thru/or a liquid crystal compound — the direction of a molecular axis — it is 
(right) — it depends for being in the direction right-angled to a molecular axis (negative). 
[001 1]A phase difference layer (A) is formed with the refractive-index-anisotropy film in which 
Polymer Division in which positive peculiar birefringence is shown carries out orientation, and a 
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phase difference layer (B) is formed with the refractive-index-anisotropy film in which Polymer 
Division in which negative peculiar birefringence is shown carries out orientation, and. Both a 
phase difference layer (A) and (B) the refractive index of nx, ny, and a thickness direction for the 
refractive index within a field nz, When thickness is set to d, |nx-ny|=**nxy, |nx-nz|=**nxz, and 
|ny-nz|=**nyz (it is below the same), the phase contrast characteristic (**nxy-d<=100nm, 
**nxz-d<=100nm, and **nyz-d<=100nm) shall be satisfied. As for this phase contrast, it is more 
preferred than the point of a compensation effect to be based on monochromatic light with a 
wavelength of 590 nm. 

[0012]There is no limitation in particular about Polymer Division which forms the refractive- 
index-anisotropy film which makes (A) of a phase difference layer, or (B), and the proper 
transparent polymers in which the aforementioned peculiar birefringence is shown can be used. 
As an example of Polymer Division in which positive peculiar birefringence is incidentally shown, 
Polycarbonate, polyarylate and polysulfone, polyolefine and polyethylene terephthalate, 
polyethylenenaphthalate, norbornene system polymer, the polymer that mixed two sorts, cellulose 
type polymer and these polymer, or three sorts or more, etc. are raised. The polymer etc. which 
mixed two sorts of styrene system polymer, acrylic polymer, the styrene system copolymer 
which improved those brittleness and an acrylic copolymer, and these polymer, or three sorts or 
more as an example of Polymer Division in which negative positive peculiar birefringence is 
shown are raised. 

[001 3]A refractive-index-anisotropy film can be formed by carrying out orientation of Polymer 
Division which processes a film by proper methods, such as uniaxial stretching and biaxial 
stretching, for example, and forms a film, it is excellent in light transmittance and what has few 
orientation nonuniformity and phase contrast nonuniformity can use it preferably. Incidentally the 
extension direction is made into the nx direction by the orientation treatment by uniaxial 
stretching, With Polymer Division in which positive peculiar birefringence is shown, the film which 
has the refractive index anisotropy of nx<ny (perfect uniaxial stretching nx<ny=nz) is obtained 
with nx>ny (perfect uniaxial stretching nx>ny=nz) and Polymer Division in which negative peculiar 
birefringence is shown. 

[0014]As for the refractive-index-anisotropy film which forms the phase difference layer (A) and 
(B), nx and ny of the refractive index within a field are different, and arbitrary values can be taken 
in the range with which it is satisfied of the phase contrast characteristic which should just have 
described above the refractive index nz of the thickness direction, therefore, nz — ■ nx and ny — 
on the other hand — or it may be larger than both — it may carry out, and may be small and may 
be the same as the middle of nx and ny, or one side of nx and ny. The method which controls nx, 
ny, and nz, the method which controls film thickness d, etc. can attain the above-mentioned 
phase contrast characteristic. In that case, especially film thickness d has 1-500 micrometers of 
common things which 10-350 micrometers shall be 20-200 micrometers above all. 
[001 5] A phase difference layer (C) is formed in that to which orientation of the liquid crystal 
compound in which positive or negative peculiar birefringence is shown was carried out so that 
the optic axis might incline to the normal line direction of a layer flat surface. The formation the 
liquid crystal and liquid crystal polymer of polymerization nature, for example under impression of 
an electric field, a magnetic field, etc., Or after carrying out orientation so that a molecular axis 
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may incline to a stratification plane via a rubbing film, the orienting film for Mitsutoshi, etc., a 
method with proper method which carries out polymerization of the polymerization nature liquid 
crystal via light, heat, etc., method which carries out quenching immobilization of the liquid crystal 
polymer of thermal orientation, etc. can perform. The optical property based on the inclined 
orientation of a phase difference layer (C), etc. can be suitably determined according to the 
optical property of the TN liquid crystal for compensation, etc. Although the thickness of a phase 
difference layer (C) shall be suitably determined according to the phase contrast characteristic 
etc. which are made into the purpose and shall generally be 0.1-10 micrometers especially 20 
micrometers or less above all 100 micrometers or less based on liquid crystal layer thickness, it 
is not limited to this. 

[001 6]As a liquid crystal compound in which the positive or negative peculiar birefringence which 
forms a phase difference layer (C) is shown, one sort or two sorts or more can be used for what 
has a proper thing of a disco CHIIKU system, a nematic system, a cholesteric system, or a 
smectic system, etc. The thing of a **** disco CHIIKU system in the wide view film above- 
mentioned as a liquid crystal compound in which negative peculiar birefringence (**n<0) is shown 
from points, such as the processability of inclined orientation, above all is used preferably, The 
thing of a **** nematic system in the NH film above-mentioned as a liquid crystal compound in 
which positive peculiar birefringence (**n>0) is shown can use preferably. The aforementioned 
**n means (ne-no). 

[0017]When it is leaned to the slope direction (the direction of +) of an optic axis, or its counter 
direction (the direction of -) from the normal line direction of a layer based on the inclined 
orientation characteristic by the aforementioned phase difference layer (C), It can avoid that 
phase contrast serves as a symmetric figure in the aforementioned plus and the direction of 
minus by making a normal line direction into a standard (zero incidence angle), and improvement 
in a compensation effect can be aimed at. 

[0018]Namely, the TN liquid crystal in which positive peculiar birefringence is shown, From it 
being in the state where the optic axis inclined to the cell substrate at the time of the black 
display by voltage impressing in the liquid crystal cell, compensation at the time of the black 
display of voltage impressing can be advantageously performed by the phase difference layer (G) 
in which the liquid crystal compound in which negative peculiar birefringence is shown carried out 
inclined orientation, and an angle of visibility can be improved. A halftone display state can be 
advantageously compensated with the phase difference layer (C) in which the liquid crystal 
compound in which positive peculiar birefringence is shown carried out inclined orientation. 
[001 9]A compound presentation phase reference board can be formed like the example of 
drawing 1 as a layered product which used (A) of a phase difference layer, and each of (B) and 
(C). One layer or more than two-layer can be used for the Gentlemen phase reference layer of 
said A, B, and C when forming a layered product, respectively, and there is no limitation in 
particular about those arrangement order. Although the phase difference layer (A), (B), and (C) 
can consider it as proper arrangement relationship when forming a layered product, it is more 
preferred than points, such as a compensation effect, to arrange so that each lagging axis is 
parallel or may generally intersect perpendicularly as much as possible. Control of the phase 
contrast in a compound presentation phase reference board, etc. can be performed by regulation 
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of arrangement angles, such as combination of a phase difference layer (A), (B), and (C), a usage 
number, a lagging axis, etc. 

[0020]The phase difference layer (A) and (B) can also be made into the gestalt which made it 
serve as the supporting substrate of a phase difference layer (C), or the transparent protection 
layer of a polarization film if needed, and attained slimming down etc. by consisting of films when 
forming said layered product, especially — drawing 1 — an example — like — a compound 
presentation — phase reference — a board — one — forming — a phase difference layer — ( — 
A - — ) — ( — B — ) — 1 1 — 13 - — 14 — 16 — one side — a phase difference layer (C) — it 
being made to serve as the supporting substrate of 12 and 15, and. By considering it as the 
compound presentation phase reference board 1 and the optical compensation polarizing plate 
which laminated the polarizing plate 2, where another side of a phase difference layer (A) and (B) 
is made to serve as the transparent protection layer of a polarization film, the slimming down and 
shortening of a manufacturing process can be attained, and it is desirable. The gestalt which 
located the phase difference layer (C) which consists of liquid crystal layers between (A) of a 
phase difference layer and (B) is more preferred than points, such as protection of the phase 
difference layer (C) in the time of handling, etc., like the example of a figure. Proper adhesives, 
such as a binder, can be used when laminating a phase difference layer. 

[0021]The new phase contrast characteristic can be given like the above by composite-ization 
by the combination of (A) of a phase difference layer, (B), and (C), The abundant phase difference 
plates in which various kinds of phase contrast characteristics that the phase contrast by the 
double reflex of a TN liquid crystal, change by the viewing angle, etc. can be compensated are 
shown can be obtained, and it can compensate with high precision also to a difference of the 
double refraction property by the difference in the oriented state of a TN liquid crystal, etc. 
[0022]Namely, like the conventional above-mentioned wide view film and NH film by (A) of a 
phase difference layer, and (C). For example, the point that the contrast in the angle of visibility 
of 60 degrees or more falls greatly and the point which coloring generates in a white display, Or 
by compensating with a phase difference layer (B) the point which discolors by black display and 
compensation effects, such as a point which becomes less black, run short of, and compensating 
it with the phase difference layer concerned of three layers at least, It is also possible to form 
the TN liquid crystal display in which contrast good without change of a foreground color is 
shown to a normal (front direction) with the large angle of visibility by an abbreviated 80 degree 
omnidirection angle. 

[0023] Practical use can also be presented with the compound presentation phase reference 
board by this invention as it is, like the example of drawing 1 , it can be laminated with the 
polarizing plate 2 and practical use can also be presented with it as an optical compensation 
polarizing plate. A proper polarizing plate can be used for formation of the optical compensation 
polarizing plate, and there is no limitation in particular in it about the kind. Above all, the linear 
polarization of a predetermined plane of vibration is penetrated, and the absorbed type polarizing 
plate in which the characteristic to absorb is shown can use other lights more preferably than the 
point of a high polarization degree, etc. 

[0024]Incidentally as an example of said polarizing plate, a polyvinyl alcohol system and a partial 
formal-ized polyvinyl alcohol system, The polarization film which made dichroism substances, 
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such as Iodine and/or dichromatic dye, adsorb, and carried out stretch orientation processing, 
the polarization film of polyene orientation, etc. are used for the film of the hydrophilic giant 
molecules like an ethylene-vinyl acetate copolymer system partial saponification thing. 
[0025]A polarizing plate may be what provided transparent protection layer in one side or both 
sides of the polarization film. Transparent protection layer is provided for the various purpose, 
such as reinforcement of a polarization film, heat resistance, damp-proof improvement. 
Transparent protection layer can be formed as the coating layer of resin, a laminate layer of a 
resin film, etc., and may contain the particles diffusion-izing, for surface roughening, etc. 
Transparent protection layer may be provided as a phase difference layer (A) and (B), as 
described above. In that case, like the example of a figure, the phase difference layer (A) or (B) 
which forms the compound presentation phase reference board by this invention will serve as the 
transparent protection layer of one side of the polarization film in the polarizing plate 2, and is 
advantageous to slimming down of an optical compensation polarizing plate, or improvement in 
the assembly efficiency of a liquid crystal display. 

[0026]An antireflection layer and an anti-glare treatment layer may be provided for the purpose 
of prevention etc. of the surface reflection to the side in which the polarizing plate further in 
particular to be used does not form a compound presentation phase reference board. An 
antireflection layer can be suitably formed, for example as a film of light interference nature, such 
as a coated layer of fluorine system polymer, and a multilevel-metal vacuum evaporation film, etc. 
On the other hand, an anti-glare treatment layer may also be formed by the proper method which 
surface reflected light diffuses by proper methods, such as a resin coating layer of particle 
content, embossing and sand blast processing, and etching processing, giving fine rugged 
structure to the surface, for example etc. 

[0027]The silica and the calcium oxide whose mean particle diameter is 0.5-20 micrometers at 
the aforementioned particles, for example, Alumina, a titania, zirconia and tin oxide, indium oxide 
and cadmium oxide, proper things, such as organic system particles which the conductive thing 
of antimony oxide etc. also becomes from a certain inorganic system particle, 
polymethylmethacrylate, or proper polymer like Pori Urreta and for which a bridge is not 
constructed [ bridge construction or ], — one sort — or two or more sorts can be used. 
[0028]About the arrangement relationship of a phase leading axis of a compound presentation 
phase reference board, etc. a transmission axis of a polarizing plate, etc. in an optical 
compensation polarizing plate, there is no limitation in particular and it can determine suitably. It 
is more desirable than the point of arranging the maximum-refractive-index direction within a 
field of the transmission axis of a polarizing plate and a compound presentation phase reference 
board to parallel relationship or orthogonality relation generally controlling the characteristic of an 
oblique direction that a viewing angle changes without affecting the characteristic of the direction 
of a transverse plane (vertical), and aiming at expansion of an angle of visibility, etc. 
[0029]Although each class which forms the compound presentation phase reference board and 
optical compensation polarizing plate by this invention, such as a phase difference layer and a 
polarizing plate, may be in a separation state, the thing [ that adherence processing of all is 
carried out above all in part] is more preferred than points, such as prevention from invasion of 
foreign matters, such as control of reflection by the refractive index difference regulation 
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between layers, gap prevention of an optical system, and garbage. Proper things, such as 
transparent adhesives, can be used for the adherence processing, for example, and there is no 
limitation in particular about the kind of adhesives etc. What does not require a hot process in the 
case of hardening at the time of adhesion treatment or desiccation is preferred, and what does 
not require prolonged curing treatment or drying time is more desirable than points, such as 
prevention from change of the optical property of members forming. Rather than this point, an 
adhesive layer can use preferably. 

[0030]The transparent binder which uses proper polymer, such as an acrylic polymer, silicone 
series polymer and polyester, polyurethane and polyether, and a synthetic rubber, for example 
can be used for formation of an adhesive layer. Above all, acrylic pressure sensitive adhesive is 
more preferred than points, such as optical transparency, adhesion characteristics, 
weatherability. An adhesive layer can also be provided in one side or both sides, such as a 
compound presentation phase reference board and an optical compensation polarizing plate, if 
needed for the purpose of adhesion to adherends, such as a liquid crystal cell. It is preferred to 
install a separator etc. tentatively and to prevent contamination on the surface of an adhesive 
layer, etc. until it presents practical use with it, when an adhesive layer is exposed to the surface. 
[0031]The compound presentation phase reference board and optical compensation polarizing 
plate by this invention can be preferably used for formation of a liquid crystal display as a 
compensating plate to the double reflex by the liquid crystal, especially a TN liquid crystal, etc. 
Although a liquid crystal display is formed by assembling suitably component parts, such as a 
polarizing plate, a liquid crystal cell, a back light a compensating plate and as occasion demands 
thru/or front light, and a light reflector, and generally incorporating a drive circuit etc., There is no 
limitation in particular except for the point using a compound presentation phase reference board 
and an optical compensation polarizing plate above-mentioned in this invention, and a liquid 
crystal display can be formed according to the former. 

[0032]Therefore, when forming a liquid crystal display, proper optical elements, such as 
optical-path control strips, such as a prism sheet provided in an optical diffusion board, an anti 
glare layer, the prism sheet and antireflection film that are provided, for example on the polarizing 
plate by the side of visual recognition, a protective layer, a guard plate, and a back light, can be 
arranged suitably. A compensating plate is usually arranged like the example of a figure between 
the polarizing plates 2 by the side of the liquid crystal cell 3, visual recognition, or/and a back 
light. Therefore, even if the compound presentation phase reference board or optical 
compensation polarizing plate by this invention has few liquid crystal cells, it should just be 
arranged at one side. 
[0033] 

[Example]Stretching treatment of the norbornene system polymer film (the product made by 
JSR, ARTON) with a working example 1 thickness of 100 micrometers is carried out at 175 ** 
with a tenter drawing machine, It has the refractive index characteristic of nx>ny>nz and **nxy-d 
by monochromatic light with a wavelength of 590 nm (it is below the same) obtained the phase 
difference layer (**nxz-d=80nm and **nyz-d=70nm) A1 at 10 nm. The refractive index was 
measured with the automatic double reflex plan (it is [ prince measuring machine machine 
company make, KOBRA-21 ADH, and the following ] the same). 
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[0034] Next, on the aforementioned phase difference layer A1, By the method which carries out 
transfer via adhesives under heating humidifying treatment, only the inclined orientation layer of 
the disco tic liquid crystal polymer of a wide view film (WV02A) is transferred so that the slope 
direction may become parallel to the direction (the extension direction) of the maximum 
refractive index (nx) of the phase difference layer A1 of the inside of a field. The phase difference 
layer C1 was laminated and the layered product was obtained. When Ny and Nx-Ny were set to 
**Nxy and thickness was set to D for the refractive index of the direction which intersects 
perpendicularly the maximum refractive index within a field of this layered product in Nx and its 
direction, **Nxy-D of the layered product was 130 nm. Nx aimed to have intersected 
perpendicularly to said nx. 

[0035]subsequently, the aforementioned phase difference layer C1 top — a 
1 25-micrometer-thick acrylic system polymer film (the Mitsubishi Rayon Co., Ltd. make.) It has 
the refractive index characteristic of ny=nz>nx which obtained AKURIPUREN by carrying out 
uniaxial-stretching processing (the nx direction) at 1 10 ** by the tenter, the phase difference 
layer (**nxy-d=**nxz-d=30nm and **nyz-d=0nm) B1 was laminated via the acrylic adhesive 
layer, and the compound presentation phase reference board was obtained. 
[0036]Next, after dyeing a 75-micrometer-thick polyvinyl alcohol film in the solution containing 
iodine, An 80-micrometer-thick triacetyl cellulose film is pasted up on one side of the 
polarization film obtained by increasing uniaxial stretching 6 times between the rolls with which 
peripheral speed differs via polyvinyl alcohol system adhesives in the solution containing boric 
acid, on the other hand, the polarization film was alike, adhesion lamination of the aforementioned 
compound presentation phase reference board was carried out via the phase difference layer A1 
via polyvinyl alcohol system adhesives, and the optical compensation polarizing plate was 
obtained. 

[0037]Replaced with the comparative example compound presentation phase reference board, 
and adhesion lamination was carried out via the phase difference layer. At using the layered 
product of the above-mentioned phase difference layer A1 and the phase difference layer C1, 
and also the optical compensation polarizing plate was obtained according to working example 1. 
[0038]The optical compensation polarizing plate obtained by evaluation test working example 1 
and a comparative example was pasted up so that a polarizing plate might serve as the outside to 
both sides of a TN liquid crystal cell, the liquid crystal display was obtained, and the view angle 
characteristic of the display contrast was investigated with the contrast measuring instrument 
(the product made by ELDIM, EZContrast). The contrast [ result / the ] curve showed to drawing 
2. The view angle characteristic of contrast 10 standard of the direction of four directions was 
shown in the following table. 

Above Down Left Rightward working example 1 60 80 or more 80 or more 80 degrees or more 
Ratio ** Example 52 52 60 63 degrees[0039]It turns out that the angle of visibility of right visual 
recognition is mostly expanded greatly in an omnidirection from the above result in working 
example. 
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[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the example of a liquid crystal display 

[Drawing 2] Contrast curves, such as working example 1 and a comparative example 

[Description of Notations] 

1 : Compound presentation phase reference board 

11, 16: Phase difference layer (A) 
13, 14: Phase difference layer (B) 

12, 15: Phase difference layer (C) 
2: Polarizing plate 

3: Liquid crystal cell 
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